A-kinase anchor protein 1 (AKAP1) regulates cAMP-dependent protein kinase (PKA) localization and is involved in meiotic maturation of porcine oocytes.
In mammalian oocytes, cAMP-dependent protein kinase (PKA) has critical functions in meiotic arrest and meiotic maturation. Although subcellular localization of PKA is regulated by A-kinase anchor proteins (AKAPs) and PKA compartmentalization is essential for PKA functions, the role of AKAPs in meiotic regulation has not been fully elucidated. In the present study, we performed far-Western blot analysis using porcine PRKAR2A for detection of AKAPs and found, to our knowledge, several novel signals in porcine oocytes. Among these signals, a 150-kDa AKAP showed the major expression and was the product of porcine AKAP1. Overexpression of AKAP1 changed the PKA localization and promoted meiotic resumption of porcine oocytes even in the presence of a high concentration of cAMP, which inhibits meiotic resumption by inducing high PKA activity. On the contrary, knockdown of AKAP1 showed inhibitory effects on meiotic resumption and oocyte maturation. In addition, the expression level of AKAP1 in porcine growing oocytes, which show meiotic incompetence and PKA mislocalization, was significantly lower than that in fully grown oocytes. However, AKAP1 insufficiency was not the primary cause of the meiotic incompetence of the growing oocytes. These results suggest that the regulation of PKA localization by AKAP1 may be involved in meiotic resumption and oocyte maturation but not in meiotic incompetence of porcine growing oocytes.